パスカル ノ 3カクケイ ト ワサン スウガクシ ノ ケンキュウ by 神谷, 徳昭 & 鈴木, 大郎
Titleパスカルの3角形と和算 (数学史の研究)
Author(s)神谷, 徳昭; 鈴木, 大郎




Type Departmental Bulletin Paper
Textversionpublisher
Kyoto University
3(Noriaki Kamiya) (Taro Suzuki)
(University of Aizu)
-









$(a+b)^{6}$ 1 6 15
$(a+b)^{7}$ 1 7 21
$\swarrow’$ $\swarrow’$ $\swarrow’$ $\nearrow$
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$i=1$ 1, 1, 1, $\ldots$
$i=2$ 1, 2,3,4, $\ldots$ ( )
$i=3$ 1, 3,6, 10, $\ldots$ ( )
$i=4$ 1, 4, 10, 20, $\ldots$ ( )









, $p$ A .
.
, ,
51 ( 49 )
X 1744 ) 6 23
$(16S5-1731)$ (1698-1746) $(1707-17S3)$











$p=8$ : 1,247, 4293, 15619, 15619, 4293, 247, 1
$p=9$ : 1,502, 14608, 88234, 156190, 88234, 14608, 502, 1
$p=10$ : 1, 1013, 47840, 455192, 1310354, 1310354, 455192, 47840, 1013, 1
$p=11$ : 1, 2036, 152637, 2203488, 9738114, 15724248, 9738114, 2203488, 152637, 2036, 1
$p=12$ : 1, 4083, 478271, 10187685, 66318474, 162512286, 162512286, 66318474, 10187685, 478271,
4083, 1
$p=13$ : 1, 8178, 1479726, 45533450, 423281535, 1505621508, 2275172004, 1505621508, 423281535,
45533450, 1479726, 8178, 1
$p=14$ : 1, 16369, 4537314, 198410786, 2571742175, 12843262863, 27971176092, 27971176092,
12843262863, 2571742175, 198410786, 4537314, 16369, 1
$p=15$ : 1,32752, 13824739, 848090912, 15041229521, 102776998928, 311387598411,447538817472,
311387598411, 102776998928, 15041229521, 848090912, 13824739, 32752, 1
$p=16$ : 1, 65519, 41932745, 3572085255, 85383238549, 782115518299, 3207483178157,
6382798925475, 6382798925475, 3207483178157, 782115518299, 85383238549, 3572085255,
41932745, 65519, 1
$p=17$ : 1, 131054, 126781020, 14875399450, 473353301060, 5717291972382, 31055652948388,
83137223185370, 114890380658550, 83137223185370, 31055652948388, 5717291972382,
473353301060, 14875399450, 126781020, 131054, 1
$p=18$ : 1, 262125, 382439924, 61403313100, 2575022097600, 40457344748072, 285997074307300,
1006709967915228, 1865385657780650, 1865385657780650, 1006709967915228,
285997074307300, 40457344748072, 2575022097600, 61403313100, 382439924, 262125, 1
$p=19$ : 1, 524268, 1151775897, 251732291184, 13796160184500, 278794377854832,
2527925001876036, 11485644635009424, 27862280567093358, 37307713155613000,
27862280567093358, 11485644635009424, 2527925001876036, 278794377854832,





679562217794156938, 388588260723953310, 124748182104463860, 21598596303099900,
187970866989649273008517581444, 1026509354985,3464764515, 1048555,1
$p$ , $A_{0},A_{1},\ldots,A_{p-1}$
$0\leq i\leq\lfloor(p-1)/2\rfloor$ $i$ $A_{1}=A_{p-i-1}$

















1 $]$ , $19S7$ .
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$X=(x_{1},x_{2}, \cdots))Y=(y_{1},y_{2}, \cdots)$ $a$ $x+Y=(x_{1}+y_{1},x_{2}+$
$y_{2},\ldots)$ $X-Y=(x_{1}-y_{1},x_{2}-y_{2},\ldots)$ ( ) $aX=(ax_{1},ax_{2},\ldots)$ ( )
$p$ $A_{0},\ldots,A_{p-1}$ Haskell
factors $p=$ take $p$ facs
where facs $=1$ : subSequences powers (sums facs)
powers $=[n^{-}p|n<-[2. .] ]$
series $=$ [binomial np $|n<-[(p+1)$ . $.]$ ]
sums (a:as) $=s$ : addSequences ss (sums as)
where ( $s$ : ss) $=$ multiplyScalarSequence a series
binomial $nk$ nCk $addSequences$ subSequences muitipiyScaiarSequence
facs powers serie $s$ $A_{0},A_{1},\ldots,A_{p-1},0,\ldots$ $2^{p},3^{p},4^{p},\ldots$
p$+$ lcp’ ${}_{p+2}C_{p},{}_{p+3}C_{p},$ $\ldots$ sums facs $[]$ ( $0$)





$\lambda$ binomial addSequences subSequences $multiplyScalarSeq_{uen}ce$
module Main(main, factors) where
import System
main $=$ do $p<$-getFirstArg
printList (factors p)
where getFirstArg $=$ do $(s:_{-)}$ $<-$ getArgs
return (read s)
printList $[]$ $=$ return $()$
printList ( $x$ :xs) $=$ do print $x$
printList xs
factors :: Int $->$ [Integerl
$f$ actors $=$ . . .




((binomial $(m-1)$ $(n-1)$ ) $*$ (fromIntegral $m)$ ) ‘div‘ (fromIntegral n)
addSequences $=$ zipWith $(+)$
subSequences $=$ zipWith $(-)$
multiplyScalarSequence $x=$ map $(x*)$
258
